Role of Actinobacteria and Coriobacteriia in the antidepressant effects of ketamine in an inflammation model of depression.
Ketamine, an N-methyl-d-aspartic acid receptor (NMDAR) antagonist, elicits rapid-acting and sustained antidepressant effects in treatment-resistant depressed patients. Accumulating evidence suggests that gut microbiota via the gut-brain axis play a role in the pathogenesis of depression, thereby contributing to the antidepressant actions of certain compounds. Here we investigated the role of gut microbiota in the antidepressant effects of ketamine in lipopolysaccharide (LPS)-induced inflammation model of depression. Ketamine (10 mg/kg) significantly attenuated the increased immobility time in forced swimming test (FST), which was associated with the improvements in α-diversity, consisting of Shannon, Simpson and Chao 1 indices. In addition to α-diversity, β-diversity, such as principal coordinates analysis (PCoA), and linear discriminant analysis (LDA) coupled with effect size measurements (LEfSe), showed a differential profile after ketamine treatment. Furthermore, a total of 30 bacteria were significantly altered in the LPS + saline treated mice and LPS + ketamine treated mice. Interestingly, two bacteria, including the phylum Actinobacteria and the class Coriobacteriia were significantly correlated with the immobility time of FST. Importantly, the receiver operating characteristic (ROC) curves demonstrated that the phylum Actinobacteria and the class Coriobacteriia were potential biomarker for the antidepressant effects of ketamine in an inflammation model. These findings suggest that antidepressant effects of ketamine might be related to the regulation of abnormal composition of gut microbiota, and that the phylum Actinobacteria and the class Coriobacteriia might be potential biomarkers for ketamine's antidepressant efficacy.